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Psychological inflexibility is defined as the rigid responding
to stimuli (e.g., unpleasant thoughts and feelings) that
interferes with well-being and valued actions. It is the treat-
ment target in acceptance and commitment therapy (ACT).
Despite the centrality of the link between inflexibility and
well-being to ACT theory, an empirical review clarifying
the nature of this relationship has not been conducted.
As such, the current meta-analysis examined the meta-
correlation between psychological inflexibility, measured
by the Acceptance and Action Questionnaire (AAQ) and
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its variants, and well-being. A systematic review yielded
151 studies, including 25 versions of the AAQ and 43
well-being measures. Consistent with ACT theory, higher
psychological inflexibility was associated with worse
well-being (r=—.47, 95% CI[—.49, —.45]). In addition,
sample diagnosis, type of AAQ, and type of well-being
measure significantly moderated this relationship. Overall,
our findings support the hypothesized link between psycho-
logical inflexibility and worse well-being. Limitations
include reliance on cross-sectional data, precluding causal
interpretation.

Keywords: psychological inflexibility; acceptance and action ques-
tionnaire; well-being; life satisfaction; meta-analysis

PsYCHOLOGICAL INFLEXIBILITY is defined as rigid
responding to inner experiences (e.g., thoughts,
feelings) in ways that interfere with well-being
and pursuit of valued actions (Hayes et al., 2011;
Kashdan et al., 2020). It is the key target of change
in acceptance and commitment therapy (ACT), a
cognitive-behavioral treatment focused on reduc-
ing suffering and enhancing well-being through
decreasing psychological inflexibility and increas-
ing psychological flexibility (Hayes et al., 2011).
In fact, from an ACT perspective, psychological
inflexibility is a primary cause of suffering, such
that individuals who rigidly avoid difficult
thoughts or emotions and important or meaningful
activities are hypothesized to experience greater
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distress and impairment, compromising well-being
and adaptive coping in daily life. Psychological
inflexibility tends to manifest topographically as
struggles with emotion regulation, avoidance
behaviors, and maladaptive cognitions, and it has
been consistently associated with various forms
of psychopathology (Levin et al., 2014).

Research using different study designs supports
the role of psychological inflexibility as a process
of change related to meaningful outcomes. First,
reductions in psychological inflexibility across
evidence-based treatments (EBTs) have been asso-
ciated with greater well-being over the course of
treatment (Arch et al., 2012; Arch & Craske,
2008; Gloster, Klotsche, et al., 2017; Hayes
et al., 2019). Second, meta-analytic and literature
reviews have shown that ACT and other psycho-
logical flexibility-promoting interventions are
effective for improving outcomes in various
domains, including chronic pain (e.g., Gentili
et al., 2019), cancer (e.g., Zhao et al., 2021), dia-
betes (e.g., Kioskli et al., 2019), and obesity (e.g.,
Ciarrochi et al., 2014). Third, psychological inflex-
ibility itself is associated with maladaptation in
varied contexts, including cancer (e.g., Brown
et al., 2020), general stigma and prejudice (e.g.,
Krafft et al., 2017), diabetes (e.g., Kilic et al.,
2022), and weight problems (e.g., Finger et al.,
2020).

Conversely, psychological flexibility has been
linked to healthy coping and well-being in medical
populations (McCracken & Morley, 2014) and
serves a protective function in the general popula-
tion (Gloster, Meyer, et al., 2017). Furthermore,
research on human flourishing supports well-
being as a malleable target linked to psychological
flexibility and values (Dahl, Wilson-Mendenhall,
& Davidson, 2020). Such research suggests that
focusing on flourishing and well-being is distinct
from symptom or problem-focused psychothera-
pies (Jankowski et al., 2020) and has positive
health benefits (VanderWeele et al., 2019), under-
scoring the utility of understanding the relation-
ship between psychological inflexibility and well-
being, not merely that between psychological
inflexibility and symptoms.

Despite its relevance to a range of psychological
problems and treatments (Hayes et al., 2022), psy-
chological inflexibility has been notoriously diffi-
cult to operationalize and measure because it is
functionally rather than topographically defined,
requiring some insight on the respondent’s part
to discern the function of their own behavior.
Nonetheless, numerous validated measures can
be found in the literature, with the most popular
measure of psychological inflexibility being the

Acceptance and Action Questionnaire-II (AAQ-
II; Bond et al., 2011; Cherry et al., 2021). The
AAQ has been updated several times, and its cur-
rent form, the AAQ-IL, is a seven-item revised ver-
sion of its original iteration. There are also at least
19 domain-specific variants based on the AAQ,
which typically assess psychological inflexibility
in the context of a specific problem (e.g., chronic
pain, trichotillomania; see Ong, Lee, et al., 2019,
for a review). The AAQ and its variants have been
used in healthy, subclinical, medical, and psychi-
atric samples across numerous languages and
translations (Ong, Lee, et al., 2019). Psychometric
studies on the AAQ-II have demonstrated test-
retest reliability, incremental validity, convergent
validity, and measurement invariance across
demographically diverse samples (Bond et al.,
2011; Correa-Fernandez et al., 2020; Gloster
et al., 2011), showing the AAQ-II to be a well-
rounded measure of psychological inflexibility.
Furthermore, these properties appear to hold for
its translations (e.g., Eisenbeck & Szabo-Bartha,
2018; Paladines-Costa et al., 2021). In addition,
a systematic review found that the AAQ was the
most consistently replicated mediator of treatment
outcomes, supporting its empirical status as a pro-
cess of change measure (Hayes et al., 2022).

At the same time, the AAQ-II has been criti-
cized for its poor discriminant validity with
respect to general distress (e.g., Rochefort et al.,
2018; Tyndall et al., 2019; Wolgast, 2014), lack
of measurement invariance in clinical vs. nonclin-
ical samples (Ong, Pierce, et al., 2019), and
overemphasis on the experiential avoidance facet
of psychological inflexibility (Francis et al.,
2016). Accordingly, other validated measures of
psychological inflexibility that aim to address
some of these limitations have been developed.
They include the Comprehensive assessment of
ACT processes (CompACT; Francis et al., 2016),
a 23-item self-report measure that assesses the
six dimensions of psychological flexibility, and
the Multidimensional Psychological Flexibility
Inventory (MPFI; Rolffs et al., 2016), a 60-item
self-report measure that assesses the 12 dimen-
sions of psychological flexibility and inflexibility.
In addition, some researchers have critiqued the
empirical status of psychological flexibility as a
process of change in ACT in the first place, under-
scoring the need for stronger measures and more
robust study designs (Arch et al., 2022). Nonethe-
less, given the ubiquity of the AAQ and the vast
amount of data associated with it relative to more
recently developed measures, the current review
focuses on the AAQ and its variants as primary
measures of psychological inflexibility.
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Well-being is broadly defined and may include
such constructs as life satisfaction, quality of life,
vitality, and health or psychosocial health. Like
the AAQ, well-being measures are sometimes
domain-specific, which means they assess well-
being as it pertains to a specific diagnosis (e.g.,
ability to do activities of daily living for chronic
pain) as opposed to global well-being. Other
well-being measures parse the different compo-
nents of well-being, which may include emotional,
physical, social, psychological, or general health,
in addition to providing a total sum score. A more
ACT-consistent version of well-being may concep-
tualize it as a measure of valued action, meaning,
fulfillment, or vitality; that is, is the individual act-
ing in a way that is in line with their values or
maximizes meaningful life satisfaction?

STUDY AIMS AND IMPACT

With the rising popularity of ACT, research on
psychological inflexibility and related concepts
has exponentially increased over the past several
decades, including several meta-analyses and sys-
tematic reviews on ACT processes and/or psycho-
logical inflexibility. For example, Daks and Rogge
(2020) summarized the relationship between psy-
chological (in)flexibility and family and romantic
relationship functioning, whereas Garner and
Golijani-Moghaddam (2021) reviewed the rela-
tionship between psychological flexibility and
work-related quality of life in healthcare profes-
sionals. Both meta-analyses found that psycholog-
ical flexibility was generally associated with
positive outcomes (e.g., compassion satisfaction
in healthcare professionals), whereas psychologi-
cal inflexibility was associated with worse out-
comes (e.g., parenting stress). In addition,
Kashdan and Rottenberg (2010) conducted a nar-
rative review of the construct of psychological (in)
flexibility, also supporting the relationship
between psychological flexibility and well-being.
Although each of these reviews relate, in part, to
the overall relationship between psychological
inflexibility and well-being, previous reviews
either did not use meta-analytic methods to quan-
tify the magnitude of this relationship or focused
on specific samples rather than a wide range of
samples. To our knowledge, no study has used a
meta-analysis to quantify the association between
these two constructs broadly, which is striking
given the key roles they play in the theory underly-
ing ACT.

Relatedly, psychological research and interven-
tions have shifted toward a focus on cross-
cutting processes of change (Hayes et al., 2019),
which highlights the specific need for a meta-
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analytic understanding of the relationship between
a transdiagnostic process, such as psychological
inflexibility, and a personally relevant outcome,
like well-being. Further, ACT and other EBTs base
much of their frameworks on the assumption that
psychological inflexibility and well-being are asso-
ciated, so greater understanding of the nature of
this relationship, including moderators, is war-
ranted to empirically validate this theory. Thus,
the primary aims of this study are to: (1) examine
the meta-correlation between psychological inflex-
ibility—as measured by the AAQ and its vari-
ants—and  well-being, and (2) identify
moderators of this relationship, including study
characteristics (e.g., sample size, mean age, sample
diagnosis) and measure characteristics (e.g., type
of AAQ, aspect of well-being).

Method

The meta-analytic protocol for this research was
registered with the International Prospective
Register of Systematic Reviews (PROSPERO)
and assigned the following registration identifier:
CRD42020192925. This meta-analysis followed
the guidelines of Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA).
Figure 1 shows a PRISMA figure for this study.
Data, code, and appendices for this meta-analysis
can be found at https://osf.io/n8usm/.

LITERATURE SEARCH

To identify eligible articles for the current meta-
analysis, we entered predetermined search terms
into the following online databases: PsycINFO,
Web of Science, and PubMed. Depending on the
settings of the database, we used the “Filter”
option whenever possible to narrow results down
to articles or academic journals, adult populations
(at least 18 years old), and articles written or
translated into English. The initial literature search
was conducted in August 2021, and an updated
search was done in November 2022. PubMed
and PsycINFO searches were set to a “Title/
Abstract” search, while Web of Science searched
“All” due to inability to specify a title/abstract
focus.

The following search string was entered into
PsycINFO, Web of Science, and PubMed:

((“psychological flexibility”[title/abstract]) or
(“psychological inflexibility”[title/abstract]) or
(“acceptance and action questionnaire”[title/abstr
act]) or (“acceptance and action diabetes
questionnaire”[title/abstract]) or (“acceptance
and action epilepsy questionnaire”[title/abstract])
or (“avoidance and inflexibility scale”[title/ab-
stract]) or (“body image psychological inflexibility
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Not adult sample (n = 1)
Only measured one variable
(n=1)
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scale”[title/abstract]) or (“chronic pain acceptance
questionnaire”|[title/abstract]) or (“experiential
avoidance in caregiving questionnaire”[title/abstr
act]) or (“multiple sclerosis  acceptance
questionnaire”[title/abstract]) or (“parenting-
specific psychological flexibility”[title/abstract])
or (“parental acceptance questionnaire”[title/abst
ract]) or (“parental psychological flexibility”[title/
abstract]) or (“psychological inflexibility in pain
scale”[title/abstract]) or (“sleep problem accep-
tance questionnaire”[title/abstract]) or (“tinnitus
acceptance  questionnaire”[title/abstract])  or
(“voices acceptance and action scale”[title/abstra
ct])) and ((“functioning”[title/abstract]) or
(“health”[title/abstract]) or (“outcome®”[title/abs
tract])or (“quality of life”[title/abstract]) or
(“satisfaction”[title/abstract]) or (“valu*”[title/ab
stract]) or  (“well-being”[title/abstract])  or
(“wellbeing”[title/abstract])).

We focused on studies that measured psycho-
logical inflexibility using the AAQ and its variants,
because they are the most frequently used mea-
sures of psychological inflexibility and assess psy-
chological inflexibility in a similar way (Cherry
et al., 2021; Ong, Lee, et al., 2019). Well-being
measures were included in our analyses if they pur-
ported or were known to assess global—as
opposed to domain-specific—well-being, because
we were interested in the relationship between psy-
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=76)
_J Not empirical (n = 6)
\4 Other reason e.g., did not
report r (n = 217)
3 Studies included in review
3 (n=151)
S Reports of included studies
= (n=151)

PRISMA flow diagram including searches of databases and other sources

chological inflexibility and overall well-being,
whereas domain-specific well-being tended to be
more problem-focused. In addition, when delineat-
ing well-being measures, we included measures of
adaptive rather than maladaptive functioning
(e.g., life satisfaction rather than burnout) in the
spirit of orienting to flourishing/prosperity as an
outcome rather than languishing/suffering
(Hofmann & Hayes, 2019; Keyes, 2005). Based
on literature and theory about the areas of life
functioning psychological inflexibility is expected
to be associated with, we considered the following
constructs part of well-being: quality of life, well-
being, functioning, valued action, life satisfaction,
and flourishing.

STUDY SELECTION
The first and second authors (CWO and ALB)

assessed article eligibility along with trained
research assistants. Articles were included if they:
(1) were written in or translated into English; (2)
studied human participants; (3) were published
in a peer-reviewed journal; (4) used an adult sam-
ple (age 18 and older); (5) simultaneously used the
AAQ or its variant and a self-report measure of
well-being or a related construct; and (6) reported
a correlation coefficient between psychological
inflexibility and well-being. Articles were excluded
if they: (1) measured psychological inflexibility
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using a non-AAQ instrument; (2) studied a sample
that met criteria for a neurodegenerative disorder
(e.g., Alzheimer’s disease, Huntington’s disease,
multiple sclerosis); (3) were nonempirical (e.g.,
theoretical discussion); (4) were systematic reviews
or meta-analyses; or (5) used a single-subject
design (e.g., multiple baseline).

In the first stage of screening, article abstracts
were evaluated against the eligibility criteria out-
lined above. Eighty percent of abstracts were
screened by two reviewers as an additional mea-
sure of quality control, and any discrepancies were
resolved via discussion until a consensus was
reached. In the next stage, we reviewed full-text
articles. Consistent with PRISMA guidelines, each
full-text article was assessed by both reviewers
(CWO and ALB); similar to the abstract screening,
any discrepancies were resolved via discussion
until a consensus was reached. Inter-rater reliabil-
ity statistics were calculated to quantify agreement
between reviewers on full-text screening.

DATA EXTRACTION

The first two authors (CWO and ALB) completed
data extraction independently, compared data to
check consistency, and resolved discrepancies
through discussion as needed. Data for the follow-
ing variables were extracted: (1) correlation coeffi-
cients representing the association between
psychological inflexibility and well-being, (2)
Cronbach’s o (internal consistency of measures),
(3) sample size, (4) sample demographic variables
(i.e., age, percent female, percent identifying as

Table 1
Variable Coding for Proposed Moderators

White/majority ethnicity), (5) sample characteris-
tics (e.g., diagnosis), (6) language of the measure,
(7) country of study origin, and (8) mean and stan-
dard deviation statistics for each of the measures
extracted in a given article. Coding for categorical
variables is described in Table 1.

If studies reported correlations from multiple
independent samples within the same paper, we
extracted all data. If studies had overlapping sam-
ples, we only extracted data from the largest sam-
ple to maximize representativeness and avoid
“double counting.” For AAQ-related measures of
psychological  inflexibility,  subscale scores
reported without total scores (e.g., experiential
avoidance subscale) were excluded. For well-
being outcomes, we included total scores and cer-
tain subscale scores that better represented aspects
of well-being hypothesized to be related to psycho-
logical inflexibility (e.g., mental health subscale of
a quality-of-life measure but not the physical
health subscale). Finally, we excluded studies that
only measured stress or perceived stress as an out-
come as they assess maladaptive rather than adap-
tive functioning.

STUDY QUALITY ASSESSMENT

The Appraisal tool for Cross-Sectional Studies
(AXIS; Downes et al., 2016) was used to rate the
quality of each study included in our review. The
AXIS is a tool that was developed to evaluate over-
all risk of bias in observational cross-sectional
studies specifically. The AXIS contains 20 items
that assess various aspects of study design and

Variable

Levels

Examples

Sample diagnosis

Type of AAQ

Type of well-being

Psychological

Physical/Medical
Chronic condition
Subclinical

None

AAQ-II (7 items)
AAQ with >7 items
Domain-specific
AAQ

Overall quality of
life

Life satisfaction/
flourishing

Valued action

Anxiety, autism spectrum disorder, depression, eating disorder, mixed psychiatric
diagnoses, obsessive-compulsive and related disorders, posttraumatic stress
disorder, serious mental illness, substance use disorder

Cancer, cardiovascular disease

Chronic pain, lipedema, obesity, tinnitus

Elevated self-report symptoms without established diagnoses

Community, unscreened, students

AAQ-Weight, Body Image-AAQ, Chronic Pain Acceptance Questionnaire, Voices
Acceptance and Action Scale

General Health Questionnaire (12 items), Short Form Health Survey (36 items),
Short Warwick Edinburgh Mental Well-Being Scale, WHOQOL

Meaning in Life Questionnaire Presence of Meaning subscale, Mental Health
Continuum-Short Form, Psychological Wellbeing Scale, Satisfaction with Life Scale,
Quality of Life Enjoyment and Satisfaction Questionnaire

Chronic Pain Values Inventory-Success, Engagement in Life Scale, Valuing
Questionnaire-Progress

Note. AAQ = Acceptance and Action Questionnaire.
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reporting quality, including clarity of study aims,
sample size justification, nonresponse bias, and
discussion of study limitations. Criteria for each
item are detailed in the original study (see
Downes et al., 2016).

Each item is coded as “yes,” “no,” or “don’t
know.” To quantify study quality ratings, “yes”
counted as 1, “no” and “don’t know” were consid-
ered 0, except for items 13 (“Does the response
rate raise concerns about non-response bias?”)
and 19 (“Were there any funding sources or con-
flicts of interest that may affect the authors’ inter-
pretation of the results?”), which were reverse-
coded. Item scores were summed to create an over-
all quality rating variable (possible range =0 to
20). CWO and ALB first practiced rating 10 arti-
cles independently and discussed any discrepancies
in scores to clarify application of the rating rubric.
The remaining articles were independently scored
by each rater, and uncertainties in scoring were
resolved through discussion between the raters.

STATISTICAL ANALYSES

Interrater Reliability

Interrater reliability analyses were conducted using
AgreeStat360 (agreestat.com), a cloud-based inter-
rater reliability program, based on Gwet (2014).
Traditionally, interrater reliability coefficient
interpretation is based on the Altman’s Kappa
Benchmark Scale (Altman, 1991), with the follow-
ing benchmarks: <0.2 (poor), 0.21-0.40 (fair),
0.41-0.60 (moderate), 0.61-0.80 (good), and
0.81-1.0 (very good). However, to account for
often misleading interpretations of traditional
kappa coefficients for interrater reliability (i.e.,
assuming that coefficients directly translate to
magnitude of agreement irrespective of study sam-
ple sizes instead of degree of “true” certainty
alongside unknowns; Gwet, 2014), we adopted
the benchmarking procedure outlined by Gwet
(2014). This procedure computes the probability
that a given agreement coefficient falls into a range
of certainty values between <0.20-1.0, based on
the Altman’s Kappa Benchmark Scale (Altman,
1991). For example, if the probability of a coeffi-
cient falling within this range is small, we would
interpret the likelihood that “true” agreement at
a given value is small and vice versa. Cumulative
membership probabilities were then computed
for each kappa coefficient using procedures out-
lined by Gwet (2014) and compared to a cumula-
tive probability cut-off point of 0.95 or higher
(i.e., coefficients with a probability of 0.95 or
higher are likely to fall within that range or bench-
mark values as a value of “true” certainty). Thus,
this procedure allows for interpretation of the

coefficient and its strength while accounting for
probability. We were primarily concerned with
achieving “good” or “very good” agreement val-
ues and probabilities for Kappa and AC;.

Meta-Analyses
Meta-correlation and meta-regression analyses
were conducted using the metafor package
(Viechtbauer, 2010) in R (R Core Team, 2022).
For the meta-correlation analysis, in the first step,
effect size estimates and their corresponding sam-
ple variances were calculated based on raw corre-
lation coefficients and sample sizes. Unbiased
estimates of the correlation coefficient were deter-
mined by correcting negative bias in the raw corre-
lation coefficient (Olkin & Pratt, 1958), and
approximately unbiased estimates of the sampling
variances were obtained. In the second step, a
meta-analytic model was fitted using the unbiased
estimates calculated in step one to obtain a meta-
correlation coefficient. Given the differences in
sample characteristics and methodology across
studies, assumed heterogeneity was estimated with
the Hunter-Schmidt estimator (Field, 2001, 2005).
For the mixed-effects meta-regression, proposed
moderators were added to the meta-analytic model
to test whether they explained heterogeneity. The
Knapp and Hartung adjustment was used to
account for uncertainty in the estimate of hetero-
geneity among true effects, based on a nonnormal
reference distribution (Knapp & Hartung, 2003).
Moderator effects were tested in two separate
meta-regression models. The first used predictors
representing study characteristics: year of publica-
tion, mean age, sample size, percent female, sam-
ple diagnosis (psychological, physical/medical,
chronic, subclinical, nonclinical), and study qual-
ity. The second was based on measure characteris-
tics: type of AAQ (AAQ-II, old AAQ, domain-
specific AAQ) and aspect of well-being (quality
of life, life satisfaction/flourishing, valued action).
Table 1 describes how moderator variables were
coded with examples. The reason for using two
meta-regression models was to reduce listwise
deletion of studies to maintain power and repre-
sentativeness of the sample. However, given risk
of Type I error, we used the conservative Bonfer-
roni correction (p=.05/2=.025) to interpret
significance.

Publication Bias

Publication bias was assessed using a funnel plot
and regression test for funnel plot asymmetry
(Egger et al., 1997; Sterne et al., 2001). A funnel
plot provides helpful visual representation for
detecting heterogeneity and certain types of publi-
cation bias, whereas the regression test permits sta-
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tistical evaluation of the relationship between
observed outcomes and a specific predictor that
is hypothesized to be related to the observed out-
comes when there is publication bias (e.g., stan-
dard error, sampling variance, sample size).
Standard error was used as the predictor in our
regression (Sterne & Egger, 2005).

Results

INTERRATER RELIABILITY

Percent agreement between the first two authors’
coding was 92.3% in the article screening phase
(SE =0.010; 95% CI=0.903, 0.944; p<0.01).
Appendix A presents tables with the traditional

Table 2
Measures of Psychological Inflexibility and Well-Being Included in Meta-Analysis
Psychological Inflexibility Well-Being
Acronym Measure Acronym Measure
6-PAQ Parental Acceptance Questionnaire BIEPS-A Psychological Wellbeing Scale for Adults
(Translated)
AADQ-6 Acceptance and Action Diabetes Bull’'s Eye
Questionnaire
AAQ-CVD Acceptance and Action Questionnaire- CAQ-8 Committed Action Questionnaire (8 items)
Cardiovascular Disease
AAQ-9 Acceptance and Action Questionnaire (9 CAQ-18 Committed Action Questionnaire (18 items)
items)
AAQ-10 Acceptance and Action Questionnaire (10 CompACT-18- Comprehensive Assessment of Acceptance
items) Valued Action and Commitment Therapy processes (18
items)
AAQ-16 Acceptance and Action Questionnaire (16 CompACT- Comprehensive Assessment of Acceptance
items) Valued Action and Commitment Therapy processes (23
items)
AAQ-H Acceptance and Action Questionnaire- CPVI-Success Chronic Pain Values Inventory
Hoarding
AAQ-II Acceptance and Action Questionnaire-Il  ELS Engaged Living Scale
AAQ-II-6 Acceptance and Action Questionnaire-ll  EQ-5D EuroQol (5 Dimensions)
(6 items)
AAQ-US Acceptance and Action Questionnaire- EUROHIS- -
University Students QOL
AAQ-W Acceptance and Action Questionnaire- FACT-G Functional Assessment of Cancer Therapy -
Weight Related Difficulties General
AAQ-W-R Acceptance and Action Questionnaire for FS The Flourishing Scale
Weight-Related Difficulties — Revised
BI-AAQ Body Image Acceptance and Action GB-CORE Clinical Outcomes in routine Evaluation-
Questionnaire General Population
CPAQ-8 Chronic Pain Acceptance Questionnaire  GHQ-8 General Health Questionnaire (8 items)
(8 items)
CPAQ-20 Chronic Pain Acceptance Questionnaire  GHQ-12 General Health Questionnaire (12 items)
(20 items)
CPAQ-34 Chronic Pain Acceptance Questionnaire  GWBS General Wellbeing Schedule
(34 items)
CTAQ Chronic Tinnitus Acceptance ICECAP-O ICEpop CAPability measure for Older people
Questionnaire
IBSAAQ Irritable Bowel Syndrome Acceptance IWB Index of Wellbeing
and Action Questionnaire
PIPS Psychological Inflexibility in Pain Scale LET Life Engagement Test
PIPS-II Psychological Inflexibility in Pain Scale-Il  Life
Satisfaction
Item
SA-AAQ Social Anxiety Acceptance and Action LsQ Life Satisfaction Questionnaire
Questionnaire
TAQ Tinnitus Acceptance Questionnaire MHC-SF Mental Health Continuum-Short Form
VAAS Voices Acceptance and Action Scale MLM Meaningful Living Measure
WAAQ Work Related Acceptance and Action MLQ-P Meaning in Life Questionnaire-Presence of

Questionnaire

Meaning
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Table 2
(Continuted)
Psychological Inflexibility Well-Being
Acronym Measure Acronym Measure
WAAQ-modified Work Related MPFI-Committed Action, Values Multifaceted Psychological Flexibility
Acceptance and Action subscales Inventory
Questionnaire-modified
PERMA Positive Emotion, Engagement, Positive

Personal Strivings-Autonomous

Personal Strivings-Progress
PROMIS-G-Mental

PWB-Autonomy, Personal Growth,

Purpose in Life, and Positive
Relations subscales

Q-LES-Q-General Activities and

Subjective Feelings subscales
QOLlI

QoLQ

QOL Single Item

Scales of Social Wellbeing
SF-8-Mental Component
Summary

SF-12-Mental Component
Summary

SF-36-Emotional Functioning
SF-36-Mental Health
SF-36-Role Emotional
SF-36-Social Functioning
SF-36-Vitality

SWEMWBS

SWLS

VLQ-Consistency
VQ-Progress

VQ-Progress (3-item version)

Relationships, Meaning,
Accomplishments/Achievements Profiler
Personal Strivings Measure

Personal Strivings Measure

Patient Reported Outcome Measurement
Information System-Global Health Scale
Psychological Wellbeing Scale

Quality of Life Enjoyment and Satisfaction
Questionnaire

Quality of Life Inventory

Quality of Life Questionnaire

Quality of Life (single item)

Short Form Health Survey (8 items)
Short Form Health Survey (12 items)

Short Form Health Survey (36 items)
Short Form Health Survey (36 items)
Short Form Health Survey (36 items)
Short Form Health Survey (36 items)
Short Form Health Survey (36 items)
Short Form-Warwick-Edinburgh Mental
Wellbeing Scale

Satisfaction with Life Scale

Valued Living Questionnaire

Valuing Questionnaire

Valuing Questionnaire

VT
WHO-5

WHOQOL-Psychological and

Social

WHOQOL-BREF
WHOQOL-BREF-Psychological

WHOQOL-BREF-Social

Values Tracker

World Health Organization- Five Wellbeing
Index

World Health Organization Quality of Life
Questionnaire

Abbreviated World Health Organization
Quality of Life Questionnaire
Abbreviated World Health Organization
Quality of Life Questionnaire
Abbreviated World Health Organization
Quality of Life Questionnaire

kappa benchmarking values (Altman, 1991), qual-
itative descriptions based on cumulative member-
ship probability, and five agreement coefficients
of interrater reliability including: Kappa, ACi,
Scott’s Pi, Krippendorff, and Brennan-Prediger.
Based on the Altman procedure, agreement based
on Kappa was “good.”

STUDY CHARACTERISTICS

The 151 studies included in this meta-analysis
represented 70,738 participants, at least 35 coun-
tries, 22 languages, 25 versions of the AAQ, 43
different well-being scales, and 262 correlation
analyses (details are presented in Tables 2 and
3). A range of samples were represented in the
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Table 3

Breakdown of Studies by Country, Language, Psychological Inflexibility Measure, and Well-Being Measure

Count (%)

k=151 (number of studies)

Country' Language

Argentina 1 (0.7%) Chinese 6 (4.0%)
Australia 8 (5.3%) Croatian 1 (0.7%)
Austria 1 (0.7%) Danish 1 (0.7%)
Belgium 3 (2%) Dutch 5 (3.3%)
China 5 (3.3%) English 73 (48.3%)
Colombia 3 (2%) Farsi 1 (0.7%)
Croatia 1 (0.7%) Finnish 4 (2.6%)
Cyprus 2 (1.3%) German 5 (3.3%)
Denmark 2 (1.3%) Greek 2 (1.3%)
Ecuador 1 (0.7%) Hungarian 1 (0.7%)
England 10 (6.6%) Italian 9 (6%)
Finland 4 (2.6%) Japanese 1 (0.7%)
Germany 4 (2.6%) Korean 2 (1.3%)
Hong Kong 3 (2%) Mandarin 3 (2%)
Hungary 1 (0.7%) Norwegian 3 (2%)
India 1 (0.7%) Persian 1 (0.7%)
Iran 2 (1.3%) Polish 1 (0.7%)
Italy 9 (6%) Portuguese 4 (2.6%)
Japan 1 (0.7%) Serbian 1 (0.7%)
Latin America 1 (0.7%) Spanish 16 (10.6%)
Norway 3 (2%) Swedish 9 (6%)
Poland 1 (0.7%) Turkish 2 (1.3%)
Portugal 4 (2.6%)

Serbia 1 (0.7%)

Singapore 1 (0.7%)

South Korea 2 (1.3%)

Spain 9 (6%)

Sweden 9 (6%)

Taiwan 1 (0.7%)

The Netherlands 1 (0.7%)

Turkey 2 (1.3%)

UK 10 (6.6%)

USA 37 (24.5%)

International 6 (4.0%)

N =262 (number of correlation analyses)

Pl Measure® Well-Being Measure'
AAQ-9 4 (1.5%) CAQ-8 13 (5.0%)
AAQ-10 8 (3.1%) CAQ-18 7 (2.7%)
AAQ-16 10 (3.8%) CompACT-Valued Action 4 (1.5%)
AAQ-H 2 (0.8%) CPVI-Success 4 (1.5%)
AAQ-II 155 (59.2%) ELS 3 (1.1%)
AAQ-US 2 (0.8%) EQ-5D 7 (2.7%)
AAQ-W 3 (1.1%) EUROHIS-QOL 3 (1.1%)
CPAQ-8 9 (3.4%) GB-CORE 2 (0.8%)
CPAQ-20 37 (14.1%) GHQ-12 29 (11.1%)
CTAQ 2 (0.8%) MHC-SF 3 (1.1%)
PIPS 6 (2.3%) MLQ-P 4 (1.5%)
SA-AAQ 2 (0.8%) Personal Strivings-Autonomous 2 (0.8%)
VAAS 2 (0.8%) Personal Strivings-Progress 2 (0.8%)
WAAQ 8 (3.1%) PWB 6 (2.3%)
WAAQ-modified 2 (0.8%) QOLl 4 (1.5%)
SF-8-Mental Component Summary 2 (0.8%)
SF-12-Mental Component Summary 5 (1.9%)
SF-36-Emotional Functioning 2 (0.8%)
SF-36-Mental Health 20 (7.6%)
SF-36-Role Emotional 4 (1.5%)
SF-36-Social Functioning 11 (4.2%)
SF-36-Vitality 8 (3.1%)
SWEMWBS 2 (0.8%)
SWLS 29 (11.1%)
vLQ 7 (2.7%)
VQ-Progress 22 (8.4%)
WHO-5 5 (1.9%)
WHOQOL-Psychological 2 (0.8%)
WHOQOL-BREF 5 (1.9%)
WHOQOL-BREF-Psychological 5 (1.9%)
WHOQOL-BREF-Social 4 (1.5%)

Note. Please see Table 2 for a complete list of measures included in this review and their corresponding acronyms.
' One study did not indicate country in which data were collected.
2 Measures that were only used once are not included in the table. For psychological inflexibility, these were the 6-PAQ, AADQ-6, AAQ-CVD, AAQ-II-6, AAQ-W-R, BI-AAQ, CPAQ-34,

IBSAAQ, PIPS-II, TAQ. For well-being, they were the BIEPS-A, Bull's eye, CompACT-18-VA, CPVI, FACT-G, FS, GHQ-8, GWBS, ICECAP-O, IWB, LET, Life Satisfaction single item, LSQ,

MLM, MPFI-Committed Action, MPFI-Values, PERMA, PROMIS-G-Mental, PWB-Autonomy, PWB-Personal Growth, PWB-Purpose in Life, PWB-Positive Relations, Q-LES-Q, Q-LES-Q-

General Activities, Q-LES-Q-Subjective Feelings, QOLQ, Scales of Social Well-Being, QOL single item, VLQ-Consistency, VQ-Progress (3-item version), VT, WHOQOL, and WHOQOL-Social.
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Table 4
Beta Coefficients From Meta-Regression Models Predicting Correlation Between Psychological Inflexibility and Well-Being
Predictor B 95% ClI p R
Study Characteristics (k= 232) .016
Sample diagnosis
Psychological’ 0.029 —0.027; 0.084 312
Medical’ 0.044 —0.025; 0.113 213
Chronic condition’ 0.045 —0.009; 0.099 .100
Subclinical’ 0.157 0.051; 0.263 .004
Sample mean age —0.001 —0.003; 0.001 181
Year of publication —0.002 —0.007; 0.003 429
Percent female —0.001 —0.002; 0.001 .319
Sample size 0.000 —0.000; 0.000 .848
Quality rating 0.001 —0.010; 0.012 .867
Measure Characteristics (k= 262) .168
Type of psychological inflexibility measure
Domain-specific® 0.087 0.049; 0.125 <.0001
AAQ (old version)? 0.041 —0.018; 0.100 178
Type of well-being measure
Life satisfaction/flourishing® 0.046 0.002; 0.089 .042
Valued action® 0.113 0.074; 0.152 <.0001
Note. Significant differences based on Bonferroni-corrected p-value are bolded.
" Reference level is no diagnosis.
2 Reference level is the AAQ-II.
3 Reference level is quality of life measures.
Mixed-Effects Model
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FIGURE 2 Funnel plot of studies included in current meta-analysis, accounting for significant moderators.

current review, including adults with chronic
pain, women with lipedema, undergraduate stu-
dents, people seeking psychological treatment,

and customer service workers. The mean quality
rating out of a possible total of 20 was 13.2
(SD =1.7, range = 9 to 17). Detailed descriptions
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of each study are presented in Appendix B and
references for articles included in the meta-
analysis are in Appendix C.

META-CORRELATION

Across 262 correlational analyses, the overall
effect size of the correlation between psychological
inflexibility and well-being was r = —.467, 95% CI
[—.488, —.446], p <.0001, indicating that more
psychological inflexibility was associated with
worse well-being on average. The amount of
heterogeneity in the model was estimated to be
= 0.0269, 95% CI[0.0152, 0.0227], which was
significant, Q(261) = 5408.64, p <.0001. In addi-
tion, the proportion of variability in effect size esti-
mates across studies due to heterogeneity rather
than sampling variability was I* = 95.11%, 95%
CI[91.67, 94.27]. The ratio of total variability in
observed outcomes to sampling variability was
H?=20.47, 95% CI[12.01, 17.44] (Higgins &
Thompson, 2002). Both indices suggested consid-
erable variability that support follow-up modera-
tion analyses.

MODERATOR ANALYSES

In the first meta-regression model of study charac-
teristics, only sample diagnosis significantly pre-
dicted variance in effect size estimates, with
subclinical samples showing a higher overall corre-
lation coefficient (or lower absolute correlation
coefficient) relative to samples without diagnoses
(B =0.157, 95% CI[0.051, 0.263], p = .0038; see
Table 4). In other words, samples without diag-
noses generally showed a stronger relationship
between psychological inflexibility and well-being
relative to samples with elevated symptoms. There
were no differences in the magnitude of the corre-
lation between clinical—including psychological,
physical/medical, and chronic conditions—and
nonclinical samples. Year of publication, mean
age, sample size, proportion of women, and study
quality did not significantly moderate the relation-
ship between psychological inflexibility and well-
being (ps > .10).

In the second meta-regression model of measure
characteristics, type of AAQ and type of well-
being measure significantly predicted variance in
effect size estimates (see Table 4). Specifically, rel-
ative to the AAQ-II, domain-specific AAQs were
associated with a higher correlation coefficient
(or lower absolute correlation coefficient), indicat-
ing a stronger relationship between general psy-
chological inflexibility and well-being than
between domain-specific psychological inflexibility
and well-being (B =0.087, 95% CI[0.049, 0.125],
p <.0001). There was no significant difference
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between older versions of the AAQ and the
AAQ-IL. In addition, compared to valued-action
measures, overall quality-of-life measures were
more strongly associated with psychological
inflexibility (B=0.113, 95% CI[0.074, 0.152],
p <.0001). There was no significant difference
between quality-of-life and life satisfaction/flour-
ishing measures based on the Bonferroni-
corrected p-value; p = .030. Forest plots with stud-
ies separated by type of AAQ are presented in
Appendices D, E, and F.

PUBLICATION BIAS

Given that sample diagnosis, type of AAQ, and
type of well-being measure were significant moder-
ators in their respective models, they were
included in the funnel plot to account for hetero-
geneity. Thus, the x-axis of the funnel plot shows
residuals rather than observed effect sizes. The
funnel plot in Figure 2 suggests there may be pub-
lication bias, though it is plausible that the
observed asymmetry is due to other reasons
(Sterne et al., 2011). For example, the asymmetry
in Figure 2 indicates bias toward higher positive
residuals, which would translate to lower absolute
effect size estimates given that all observed effect
sizes were negative. Consequently, any correction
for the observed bias would be toward a stronger
relationship between psychological inflexibility
and well-being. Because publication bias is typi-
cally in the direction of larger effect sizes, it is less
likely that the observed bias is due to reporting
bias. Rather, it could be attributed to other factors,
such as unobserved moderators, sampling varia-
tion, and methodological differences. The regres-
sion test for funnel plot asymmetry supported the
interpretation  of presence of asymmetry
(t=5.441, df =252, p < .0001).

Discussion

The present meta-analysis examined the relation-
ship between psychological inflexibility, measured
by the AAQ and its variants, and well-being, var-
iously defined as quality of life, life satisfaction/
flourishing, and valued action. Based on 262 corre-
lation coefficients reported from 151 studies across
over 35 countries and 22 languages, the overall
correlation between psychological inflexibility
and well-being was —.47, 95% CI[-.49, —.45].
That is, psychological inflexibility and well-being
were moderately and negatively associated, with
well-being decreasing by .47 units for each 1-unit
increase in psychological inflexibility. This result
is consistent with our prediction that psychological
inflexibility, generally understood as a maladap-
tive process (Hayes et al., 2006), would be associ-
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ated with worse well-being. Furthermore, the mag-
nitude of the correlation coefficient suggests that
psychological inflexibility explains sizable variance
in well-being (approximately 22%), supporting
ongoing research efforts to identify effective ways
to target inflexibility in psychological interventions
(e.g., Fledderus et al., 2012; McCracken &
Gutierrez-Martinez, 2011).

At the same time, the 78% of variance in well-
being not accounted for by psychological inflexi-
bility points to the importance of considering other
factors that influence well-being when developing
and delivering treatments, including other putative
mediators of intervention outcomes (e.g., mindful-
ness, dysfunctional thoughts, anxiety sensitivity;
Hayes et al., 2022) and environmental or contex-
tual variables (e.g., adverse childhood events,
social support, and subjective socioeconomic sta-
tus; Kalmakis & Chandler, 2015; Prig et al.,
20165 Secor et al., 2017). Having coherent inter-
vention strategies or treatment kernels that target
multiple processes of change relevant to well-
being with precision may give clinicians more flex-
ibility with respect to how they effect healthy
change in their clients (Hofmann & Hayes,
2019; see e.g., Ong et al., 2022). For instance, a
clinician may switch from targeting process A with
kernel X to targeting process A with kernel Y or
process B with kernel Z if they notice that the cli-
ent’s gains in process A have plateaued, under-
standing that the kernel and/or process of change
that works for one client may not work for
another. In addition, attending to the influence of
extra-individual variables on well-being may natu-
rally lead to organization-level or community-
based interventions focused on environmental fac-
tors (e.g., increasing accessibility to resources)—
beyond equipping people with psychological
skills—as part of a more holistic approach to
enhancing well-being (Eriksson et al., 2018;
Hawley & Williford, 2015).

Moderator analyses indicated that the relation-
ship between psychological inflexibility and well-
being was stronger in samples without reported
symptoms (e.g., community sample) relative to
subclinical samples with elevated symptoms (not
formally assessed for diagnoses); there was no dif-
ference between nonclinical and clinical samples.
In other words, the moderating influence of sample
symptom severity may be nonlinear, wherein non-
clinical and clinical samples are more similar in
their presentation than a subclinical sample. One
interpretation is that the AAQ and its variants
do not perform as well in subclinical populations,
given that many AAQ measures have been devel-
oped and validated in either community/student

or clinical samples (e.g., Bond et al., 2011;
McCracken et al., 2004). Another is that the
AAQ and its variants tend to treat psychological
inflexibility as a trait, and nonclinical and clinical
samples represent more stable, predictable trajec-
tories, making them a more appropriate audience
for the AAQs. In contrast, subclinical samples
may be more likely to comprise people responding
to an acute or temporary stressor. As such, envi-
ronmental factors—rather than an ingrained pat-
tern of responding—may play a bigger role in
determining well-being, undercutting the associa-
tion between psychological inflexibility and well-
being in the subclinical group.

Relative to domain-specific AAQs, general
AAQs tended to estimate a stronger relationship
between psychological inflexibility and well-
being, which is a surprising finding, given that
domain-specific AAQs have generally shown incre-
mental validity with respect to predicting symptom
severity over the general AAQ-II (see Ong et al.,
2019, for a review). However, if we consider
symptom severity and well-being as distinct con-
structs rather than two ends of a continuum of
psychological health (Kashdan & Rottenberg,
2010; Keyes, 2002), it follows that they may
demonstrate different relationships with psycho-
logical inflexibility. In fact, results from this
meta-analysis suggest that a general AAQ may be
more relevant to understanding overall well-
being than domain-specific AAQs. Whether
domain-specific AAQs are better at predicting
symptom severity bears empirical testing in
another meta-analysis.

We also found that quality-of-life measures
were more strongly associated with psychological
inflexibility relative to valued-action measures,
with no difference between quality-of-life and life
satisfaction/flourishing measures. That is, psycho-
logical inflexibility as measured by AAQs was
more closely tied to general indices of quality of
life than valued action, suggesting that psycholog-
ical inflexibility is a broad construct better under-
stood as a determinant of overall wellness rather
than a particular facet of functioning like valued
action. This finding is surprising given that valued
action is embedded in the definition of psycholog-
ical flexibility (Hayes et al., 2006). However,
recent research supports psychological inflexibility
and flexibility as independent constructs
(Ciarrochi et al., 2014; Rolffs et al., 2016), so
inflexibility may not be as closely related to valued
action as we might expect. Furthermore, research-
ers have found that the AAQ-II weights the expe-
rience avoidance aspect of psychological
inflexibility more heavily than its behavioral side
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(Francis et al., 2016). Regardless, weaker correla-
tions do not necessarily mean that measures are
less useful, because the utility of a measure
depends on context and stated goals. For example,
clinicians may still be more concerned with
increasing valued action (e.g., person struggling
with depression who reports that life feels mean-
ingless), just as they may be interested in how
domain-specific inflexibility influences a client’s
presenting problem. On the other hand, an epi-
demiological researcher interested in examining
coping strategies linked to overall life functioning
may prefer the general AAQ-IL

LIMITATIONS

Results should be interpreted in light of this
study’s limitations. First, we used cross-sectional
data and were only able to establish a correlational
relationship between psychological inflexibility
and well-being. Hence, we cannot conclude that
psychological inflexibility causes poorer well-
being or vice versa. While theoretical models
hypothesize such a causal relationship and longitu-
dinal analyses have yielded findings consistent
with this hypothesis (Hayes et al., 2022), the
results of this meta-analysis only corroborate a
contemporaneous association. Second, when
determining our eligibility criteria, we tried to bal-
ance exclusivity and inclusivity of measures, with
the goal of being sufficiently representative and
diverse without being so heterogeneous that our
findings would be too diluted and not applicable
to any group. The heterogeneity indices of our
study suggest that our sample may err on the
heterogeneous side, thus, it is important to con-
sider results from our moderation analyses in tan-
dem with the primary meta-correlation. Relatedly,
despite including 151 studies in our review, we
excluded measures of psychological inflexibility
not based on the AAQ, including the MPFI
(Rolffs et al., 2016), which treats psychological
flexibility and inflexibility as independent con-
structs, and the PPFI (Kashdan et al., 2020), which
has been found to have the strongest conceptual
and psychometric properties among psychological
flexibility measures (Cherry et al., 2021). Thus,
our findings may not generalize to these measures.
Third, the research team selected what counts as
“well-being” based on an internal consensus, but
there are differences in how various cultures con-
ceptualize well-being (Headey et al., 2022). Conse-
quently, our findings suffer from ethnocentric bias
in terms of how we defined well-being and may
not be readily applicable to cultures that formulate
well-being differently. Finally, to manage the
scope of this review and focus on our research
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questions, we chose not to assess the relationship
between psychological inflexibility and symptom
severity, which precluded us from testing incre-
mental validity of the AAQs over symptom sever-
ity or discriminant validity between the two
constructs (e.g., Tyndall et al., 2019; Wolgast,
2014).

Conclusion

This study represents the first meta-analytic inves-
tigation of the relationship between psychological
inflexibility and well-being, to our knowledge.
Based on present findings, we conclude that psy-
chological inflexibility, as measured by the AAQ
and its variants, is on aggregate associated with
worse well-being, with well-being defined as qual-
ity of life, life satisfaction/flourishing, or valued
action. Our results provide meta-analytic evidence
to support the hypothesized negative relationship
between psychological inflexibility and well-being
in the ACT model (Hayes et al., 2006). In addi-
tion, moderation results point to differential func-
tions of the AAQ and its domain-specific variants,
with the former serving a broader role of predict-
ing general well-being and the latter potentially
being more relevant in a clinical setting when
working with specific symptom presentations.
Thus, we recommend that researchers and clini-
cians who wish to examine psychological inflexi-
bility and well-being consider the context in
which they are working and select a measure that
matches their goals and needs.

Supplementary data to this article can be found
online at https://doi.org/10.1016/j.beth.2023.05.
007.
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